Cortisol treatment affects glucocorticoid receptor and glucocorticoid-responsive genes in the liver of rainbow trout.
We investigated whether longer-term cortisol exposure modified hepatic glucocorticoid receptor (GR) status and tissue responsiveness to cortisol stimulation in rainbow trout. Fish were given intraperitoneal implants of cortisol (50mg/kg body mass) and this led to elevated plasma cortisol levels mimicking chronically stressed salmonids. There was significantly higher hepatic GR mRNA abundance, despite a drop in GR protein content in the liver of cortisol-treated fish. The tissue responsiveness to cortisol stimulation was apparent from the higher plasma glucose concentration and liver glycogen content. Also, the higher phosphoenolpyruvate carboxykinase (PEPCK) mRNA abundance, a key glucocorticoid-responsive gene, by cortisol suggests activation of the GR signalling pathway. There was no significant effect of cortisol treatment on liver PEPCK, alanine aminotransferase, aspartate aminotransferase, and lactate dehydrogenase activities compared to the sham fish. The higher heat shock protein (hsp) 90 mRNA abundance and a corresponding elevation in this protein and constitutive hsp70 (hsc70) protein content in the cortisol-treated fish reflects a role for glucocorticoids in the hepatic stress response process. Taken together, the molecular and biochemical responses evident in the liver of trout imply changes favouring tissue responsiveness to glucocorticoids and may be a mechanism to offset GR protein downregulation evident with chronic cortisol stimulation in rainbow trout.